Role of osteoclast extracellular signal-regulated kinase (ERK) in cell survival and maintenance of cell polarity.
Morphological changes of osteoclasts by a MEK1 inhibitor, PD98059, were investigated to clarify a role of ERK. PD98059 promoted apoptosis of osteoclasts and the loss of ruffled borders. This study supports the importance of ERK in survival and polarity of osteoclasts. Extracellular signal-regulated kinase (ERK) is a mitogen activated protein kinase (MAPK) that has been reported to play a role in the survival and apoptosis of osteoclasts. However, the precise signal transduction mechanism is not fully understood. The aim of this study was to clarify the role of ERK in osteoclasts by histological analysis. Using a rat calvarial organ culture system, the inhibition of ERK phosphorylation by PD98059, a MAPK/ERK kinase 1 (MEK1) inhibitor, was assayed by immunoblotting. Morphological changes in osteoclasts induced by PD98059 were elucidated by light and electron microscopy. The cellular localization of ERK was also determined by immunoelectron microscopy. PD98059 inhibited phosphorylated ERK after a 1-h incubation. Ultrastructural study demonstrated that PD98059 induced the accumulation of vesicles and vacuoles in osteoclasts and the loss of ruffled border at 1 h. At 3 h, some osteoclasts showed apoptosis with nuclear condensation, and at 6 h after PD98059 treatment, many osteoclasts were detached from the bone surface and had lost their cell polarity. Electron microscopic immunohistochemistry revealed that ERK was mainly localized in the cytoplasm of clear zones in control osteoclasts, but apoptotic osteoclasts also showed immunoreactivity in clear zone-like structures in contact with osteoblast-lineage cells. These findings indicate that ERK in osteoclasts is involved in their survival and may be involved in the formation of a ruffled border and the maintenance of cell polarity.